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57 ABSTRACT 
Electronic components, such as resistors with bodies of 
different lengths and axially protruding leads, are fed 
along a feed path and between a pair of rotating men 
bers. Each rotating member has fingers that are flexed 
away from the feed path for reception of the component 
bodies between cooperating fingers of the rotating 
members, after which these fingers close onto the bod 
ies to center them on the feed path. 
An opposed pair of the flexible fingers, one from each 
rotating member, retain each component in a centered 
condition along the feed path until corresponding leads 
of consecutive components are taped together at a sub 
sequent taping station to form a ladder-like belt of com 
ponents. 

18 Claims, 4 Drawing Sheets 
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AXIAL LEADED COMPONENT CENTERING 
DEVICE AND METHOD OF CENTERING 

COMPONENTS 

BACKGROUND OF THE INVENTION 

The use of belted electronic components (resistors, 
disc capacitors, diodes, etc.) is one of the most conve 
nient handling techniques for the electronics industry. 
The leads of components are pre-straightened and gen 
erally aligned and equally spaced on the belt so that 
they may be fed directly into insertion machines or 
testing devices without intermediate handling. How 
ever, the speed and efficiency of subsequent operations 
using belted tapes is reduced and complexity is in 
creased when the components are not precentered on 
the taped belt. 

U.S. Pat. Nos. 3,971,193 and 4,021,292 disclose taped 
belt electronic component centering devices in which 
spring-loaded fingers center electronic components that 
are being fed by a conveyor to a component taping 
means, and the component opens the centering fingers. 
U.S. Pat. No. 4,270,651 discloses a means for actuating 
the centering fingers of an electronic component feed 
ing and taping machine. More specifically, a rotating 
cam surface opens and controls the rate of closure of 
centering fingers in timed relation with the feeding of 
the components to the fingers, in order to prevent bend 
ing delicate leads while providing the centering func 
tion. 

However, non of the prior art provides for or ensures 
that the component remains centered during transfer 
from the centering station to a subsequent handling 
station such as a lead taper. Thus, lateral shifting of the 
components relative to the feed path can occur, result 
ing in the need for recentering of the components prior 
to insertion or requiring greater tolerances in subse 
quent operations such as lead forming and inserting. 

Accordingly, it is an object of the instant invention to 
provide a method and apparatus for centering such 
components, wherein a centered condition is main 
tained until subsequent handling such as taping of the 
components is performed. 
These and other objects of the invention will become 

apparent from the following detailed disclosure. 
SUMMARY OF THE INVENTION 

In a preferred embodiment of the invention, elec 
tronic components, such as resistors with bodies of 
different lengths and axially protruding leads, are fed 
along a feed path and between a pair of rotating mem 
bers. Each rotating member has fingers that are flexed 
away from the feed path for reception of the component 
bodies between cooperating fingers of the rotating 
members, after which these fingers close onto the bod 
ies to center them on the feed path. 
An opposed pair of the flexible fingers, one from each 

rotating member, retain each component in a centered 
condition along the feed path until corresponding leads 
of consecutive components are taped together at a sub 
sequent taping station to form a ladder-like belt of com 
ponents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevation of the centering device 
being used with a taping device. 
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2 
FIG. 2 is a top plan view generally in the direction of 

arrows 2-2 of FIG. 1. 
FIG. 3 is a cross-section as generally viewed in the 

direction of arrows 3-3 of FIG. 2. 
FIG. 4 is a bottom plan view, partially in cross-sec 

tion, as viewed generally in the direction of arrows 4-4 
of FIG. 1. 
FIG. 5 is a cross-section, as generally viewed in the 

direction of arrows 5-5 of FIG. 1. 
FIG. 6 is a cross-section, as generally viewed in the 

direction of arrows 6-6 of FIG. 1. 
FIG. 7 is a cross-section, as generally viewed in the 

direction of arrows 7-7 of FIG. 1. 
FIG. 8 is a cross-section, as generally viewed in the 

direction of arrows 8-8 of FIG. 1. 
FIG. 9 is a partial cross-sectional view illustrating the 

geometrics which provide bowing of a lead in order to 
prevent contact thereof with a first tape until a second 
tape has been applied. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to the drawings, components 2 are sup 
ported by their leads 4 in the notches of a pair of con 
veyor belts or chains 24 carrying the components to the 
centering device of the invention. A pair of arcuate 
guide ramps 22 cooperate with the notches 10 in a pair 
of indexing wheels 8 to remove the components from 
conveyor 24 and guide them past a presser wheel 40 at 
a taping station. 
The indexing wheels 8 are coaxially arranged on hub 

6 with tape guide wheels 12, flexible centering discs 26, 
and backer wheels 18. Each centering disc 26 comprises 
a plurality of radially protruding fingers 28 with 
notches 30. A wedge 34 is positioned so as to spread 
successive fingers 28 to a flexed condition during rota 
tion of the discs 26, while also providing for successive 
controlled closing of such flexed fingers 28 into engage 
ment with the component bodies 2 for centering thereof. 
along the feed path. Tape guide wheels 12 have flexible 
peripheral portions 14 with notches 16 around which a 
first tape 36 is guided in preparation for taping the leads 
of centered components. 
As seen in FIGS. 5, 6, and 9, the geometries of the 

structure of the device provide for bowing of the com 
ponent leads 4 prior to centering of the components on 
the feed path. The particular structure of the centering 
device maintains the components in a centered condi 
tion until the second tape 38 is pressed into engagement 
with the first tape 36 by presser wheel 40. 
As seen in FIG. 3, the individual fingers 28 of the 

flexible disc 26 are spaced therebetween at 32 so as to 
ensure that there is no interference between the center 
ing fingers for one component and an adjacent compo 
nent. 
Although a subsequent component handling station is 

illustrated herein as being a taping station, it is also 
contemplated that the flexible centering disc could be 
used in another context such as direct feed to an inser 
tion machine. A particular advantage of the instant 
invention is the continuous centering of a series of com 
ponents and maintenance of the centered condition 
during transfer of the components to a subsequent han 
dling station. 
Although the invention has been illustrated as used in 

the centering of electrical components having leads, it is 
also contemplated that components without leads, 
whether or not they be electrical in nature, could also 
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be centered with the rotatable disc. Still further, it is 
contemplated that only one flexible disc could be used 
to engage one end of a component to urge the other end 
of the component against a fixed guide, although such 
an arrangement would only be useful in centering com 
ponents of the same length or in locating only one edge 
of components of varying lengths. 
Other modifications of the instant invention are also 

contemplated to be within the scope of the instant in 
vention. For instance, the flexible discs could be 
mounted coaxially in other than a parallel relationship 
such that the wedge 34 may not be needed when feed 
ing the components between the flexible fingers prior to 
centering. In such a modification, the components 
could be fed into engagement with the flexible fingers 
causing them to flex, and the flexed fingers could still 
control and maintain the component in a centered con 
dition until a subsequent, nearby station is reached. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding de 
scription are efficiently attained and, since certain 
changes may be made in carrying out the above method 
and in the construction set forth without departing from 
the scope of the invention, it is intended that all matter 
contained in the above description or shown in the 
accompanying drawings shall be interpreted as illustra 
tive and not in a limiting sense. 

It is also to be understood that the following claims 
are intended to cover all of the generic and specific 
features of the invention herein described, and all state 
ments of the scope of the invention which, as a matter of 

- language, might be said to fall therebetween. 
We claim: 
1. A method of centering components upon a feed 

path, comprising the steps of: 
providing a pair of cooperating disc-like centering 
members rotating about a common axis and each 
being flexible at least at a peripheral edge thereof; 

presenting said components sequentially between 
cooperating portions of the peripheral edges of said 
disc-like rotating centering members and closing 
said cooperating portions onto and engaging said 
components with said cooperating flexible periph 
eral edges such that components of different body 
lengths are centerable by said centering means; and 

centering components upon a feed path at a centering 
station by said engaging and closing wherein unc 
entered components are displaced laterally of said 
feed path, as needed for centering. 

2. A method as in claim 1 and further comprising the 
step of: 

spreading apart said cooperating portions of flexible 
peripheral edges in order to receive said compo 
nents therebetween during said presenting. 

3. A method as in claim 2 and further comprising the 
step of: 

flexing said cooperating portions to perform said 
spreading. 

4. A method as in claim 1 and further comprising the 
step of: 

retaining each component in a centered condition 
upon said feed path during transfer from said cen 
tering station to a subsequent component handling 
station, said retaining being performed by said cen 
tering members. 

5. A method as in claim 1 and further comprising the 
step of: 
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4. 
controlling said closing and engaging of said cooper 

ating portions onto said components. 
6. A method as in claim 3 and further comprising the 

step of 
relaxing said flexing of said cooperating portions in 
order to perform said closing. 

7. An apparatus for centering components upon a 
feed path, and comprising: 

a pair of cooperating disc-like centering members 
rotating about a common axis and each being flexi 
ble at least at a peripheral edge thereof; 

means for presenting said components sequentially 
between cooperating portions of the peripheral 
edges of said disc-like rotating centering members; 
and 

means for closing said cooperating portions upon and 
engaging said components by said flexible periph 
eral edges in order to center components upon said 
feed path by said closing wherein uncentered com 
ponents are displaced laterally of said feed path, as 
needed for centering, such that said flexible edges 
allow centering of sequentially presented compo 
nents of various lengths when said lengths are ori 
ented generally laterally of said feed path. 

8. An apparatus as in claim 7 and further comprising: 
means for spreading apart said cooperating portions 
of flexible peripheral edges in order to receive said 
components therebetween for said presenting. 

9. An apparatus as in claim 8 and further comprising: 
means for flexing said cooperating portions to per 
form said spreading. 

10. An apparatus as in claim 7 and further comprising: 
means for retaining each component in a centered 

condition upon said feed path during transfer from 
said centering station to a subsequent component 
handling station, said retaining means comprising 
said centering members. 

11. An apparatus as in claim 7 and further comprising: 
means for controlling said closing and engaging of 

said cooperating portions onto said components. 
12. An apparatus as in claim 9 and further comprising: 
means for relaxing said flexing of said cooperating 

portions in order to perform said closing. 
13. A method of centering components upon a feed 

path, wherein each of said components has a body and 
leads extending in generally opposite directions from 
said body, and comprising the steps of: 

providing a pair of cooperating disc-like members 
rotating about a common axis and each being flexi 
ble at least at a peripheral edge thereof; 

presenting said components sequentially between 
cooperating portions of the peripheral edges of said 
disc-like rotating members and closing said cooper 
ating portions onto and engaging said components 
with said cooperating flexible peripheral edges; 

centering components upon a feed path at a centering 
station by said engaging and closing wherein unc 
entered components are displaced laterally of said 
feed path, as needed for centering; 

applying tape to said leads of each component at a 
subsequent component handling station while re 
taining said centered condition and forming a belt 
of centered components with corresponding leads 
taped together; 

spacing each of said leads from a corresponding tape 
during transfer to and prior to said subsequent 
station; and 
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bowing each of said leads during said transfer in 
order to accomplish said spacing. 

14. A method of centering components upon a feed 
path, comprising the steps of: 

providing a pair of cooperating disc-like members 
rotating about a common axis and each being flexi 
ble at least at a peripheral edge thereof; 

presenting said components sequentially between 
cooperating portions of the peripheral edges of said 
disc-like rotating members and closing said cooper 
ating portions onto and engaging said components 
with said cooperating flexible peripheral edges; 

centering components upon a feed path at a centering 
station by said engaging and closing wherein unc 
entered components are displaced laterally of said 
feed path, as needed for centering; 

controlling said closing and engaging of said cooper 
ating portions onto said components; 

providing each of said disc-like members with plural 
radially extending flexible fingers at said peripheral 
edges; and 

closing corresponding fingers of each disc-like mem 
ber in unison upon a corresponding component in 
order to perform said centering. 

15. An apparatus for centering components upon a 
feed path, and comprising: 
a pair of cooperating disc-like members rotating 

about a common axis and each being flexible at 
least at a peripheral edge thereof; 

means for presenting said components sequentially 
between cooperating portions of the peripheral 
edges of said disc-like rotating members; 

means for closing said cooperating portions upon and 
engaging said components by said flexible periph 
eral edges in order to center components upon said 
feed path by said closing wherein uncentered com 
ponents are displaced laterally of said feed path, as 
needed for centering; 

means for applying tape to leads of each component 
at said subsequent component handling station and 
retaining said centered condition in order to form a 
belt of centered components with corresponding 
leads taped together; 

means for spacing each of said leads from a corre 
sponding tape during said transfer and prior to said 
subsequent station; and 

means for bowing each of said leads during said trans 
fer in order to accomplish said spacing. 

16. An apparatus for centering components upon a 
feed path, and comprising: 

a pair of cooperating disc-like members rotating 
about a common axis and each being flexible at 
least at a peripheral edge thereof; 

means for presenting said components sequentially 
between cooperating portions of the peripheral 
edges of said disc-like rotating members; 
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6 
means for closing said cooperating portions upon and 
engaging said components by said flexible periph 
eral edges in order to center components upon said 
feed path by said closing wherein uncentered com 
ponents are displaced laterally of said feed path, as 
needed for centering; and 

means for controlling said closing and engaging of 
said cooperating portions onto said components, 
wherein each of said disc-like members comprise 
plural radially extending flexible fingers at said 
peripheral edges such that corresponding fingers of 
each disc-like member close in unison upon a corre 
sponding component in order to perform said cen 
tering. 

17. A method of centering components upon a feed 
path, comprising the steps of: - 

providing a pair of cooperating disc-like centering . 
members rotating about a common axis and each 
being flexible at least at a peripheral edge thereof; 

presenting said components sequentially between 
cooperating portions of the peripheral edges of said 
disc-like rotating centering members and closing 
said cooperating portions onto and engaging said 
components with said cooperating flexible periph 
eral edges; 

centering components upon a feed path at a centering 
station by said engaging and closing wherein unc 
entered components are displaced laterally of said 
feed path, as needed for centering; and 

retaining each component in a centered condition 
upon said feed path by said flexible peripheral 
edges during transfer from said centering station to 
a subsequent component handling station. 

18. An apparatus for centering components upon a 
feed path, and comprising: 

a pair of cooperating disc-like centering members 
rotating about a common axis and each being flexi 
ble at least at a peripheral edge thereof; 

means for presenting said components sequentially 
between cooperating portions of the peripheral 
edges of said disc-like rotating centering members; 

means for closing said cooperating portions upon and 
engaging said components by said flexible periph 
eral edges in order to center components upon said 
feed path by said closing wherein uncentered com 
ponents are displaced laterally of said feed path, as 
needed for centering, whereby said flexible edges 
allow centering of sequentially presented compo 
nents of various lengths when said lengths are ori 
ented generally laterally of said feed path; and 

means for retaining each component in a centered 
condition upon said feed path during transfer from 
said centering station to a subsequent component. 
handling station, said retaining means comprising 
said centering members. 
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